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(54) RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin 09 0 

composition having low water absorption, solder heat CO^^'^"^"^: 
resistance, heat resistance and adhesiveness, bondable 
especially at a low temperature by mixing a specific 
polyimide resin with an epoxy resin. 
SOLUTION: This composition comprises (A) a polyimide 
resin obtained by reacting (i) an ester acid dianhydride of 
formula I (X is an aromatic ring- containing bifunctional 
group) with (ii) a diamine of formula II (Y is -S02, -O- or 
the like; m and n are each 1-10) and (iii) a 

siloxanediamine of formula ill (R1 and R2 are each a HyM-nJ-si o-Va— fji-nHs i 

bifunctional 1 -4C aliphatic group or bifunctional aromatic \ jj^^ 

group; R3 to R6 are each a monofunctional 1-40 
aliphatic group or a monofunctional aromatic group) and 

(B) an epoxy resin. 3,3',4,4'-Ethylene glycol benzoate tetracarboxylic dianhydride, etc., are 
preferable as the component (i). For example, a,a)-bis(3-aminopropyl)polydimethylsiloxane, 
etc., may be cited as the component (iii). The ratio of the component (iii) to the whole diamine 
is preferably 1-30 mol%. 
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♦NOTICES* 

JPO and NQFI are not responsible for any 
damages caused by die use of tiiis translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] the general-fonnula(l )-i2ing 1 -- [Formula 1] 



(X shows the radical of the bivalence containing a ring among a formula.) Ester acid 2 anhydride expressed; 
the general-fonnula(2 )-izing 2 - [Formula 2] 



the inside of a formula, and Y -C(=0)-, -S02-, -0-, -S-, and -(CH2) m- - it is NHCO-, -C(CH3)2-, -C(CF3)2-, 
-C(=0) 0-, or association, and m and n are or more 1 ten or less integers, diamine; expressed and the general- 
formula(3 )-izing 3 - [Formula 3] 



(Rl and R2 are the carbon number 1 of bivalence thru/or the aliphatic series radical of 4, or the aromatic 
series radical of bivalence among a formula. R3, R4, R5, and R6) it is the carbon number 1 of monovalence 
thru/or the aliphatic series radical of 4, or the aromatic series radical of monovalence, and n is or more 1 ten 
or less integer. The resin constituent characterized by containing the polyimide resin which the siloxane 
diamine expressed is made to react and is obtained, and an epoxy resin. 

[Claim 2] The resin constituent according to claim 1 with which said siloxane diamine is characterized by 
accounting for 1-30-mol % of the rate of all diamines. 

[Claim 3] The resin constituent indicated to claim 1 or claim 2 characterized by the water absorption after 
reaction hardening being 1.5% or less. 



[Translation done.] 
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* NOTICES * 

JFO and NQH are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can carry out adhesion hardening at low temperature comparatively, is 
meltable to an organic solvent and relates to the resin constituent excellent in thermal resistance and an 
adhesive property. It is related with the resin constituent which was excellent in the thermal resistance and the 
adhesive property which may be used for the tape for a flexible printed circuit board and TAB (Tape 
Automated bonding), a compound leadframe, the charge of a laminated wood, etc. in more detail. 
[0002] 

[Description of the Prior Art] In recent years, advanced features of electronic equipment, high-performance- 
izing, and a miniaturization are progressing, and the miniaturization to the electronic parts used in connection 
with them and lightweight-ization have been called for. Therefore, high density, high efficiency, and a highly 
efficient thing have come to be called for more also for the wiring material or wiring components which 
mount the semiconductor device package approach and them, especially -- a semiconductor package, COL 
and a LOC package, and MCM (Multi Chip Module) etc. - printed wired board ingredients, such as a high- 
density-assembly ingredient and Multilayer FPC, and the ingredient which can be further used suitably as an 
aerospace ingredient and in which a good adhesive property is shown are called for. 
[0003] Conventionally, adhesives, such as acrylic, a phenol system, an epoxy system, and a polyimide system, 
are known as a semiconductor package or a charge of a binder which shows [ in / in addition to this / a 
mounting ingredient ] a good mechanical property, and a heat-resistant property and an insulating property. 
[0004] However, an adhesive property is inferior to flexibihty in them, although the adhesives of a phenol 
system and an epoxy system are excellent The problem that thermal resistance was low had produced supple 
acrylic adhesives. 

[0005] Polyimide is used in order to solve these. Since it excels in thermal resistance also in various organic 
polymers, from space and the aeronautical-navigation field to the electronic communication link field, 
polyimide is used broadly and used also as a charge of a binder. However, heat-resistant high polyimide 
system adhesives require the elevated temperature around 300 degrees C, and the high-pressure force, in order 
to paste up, and adhesive strength cannot say them with it being so high, either. Moreover, the conventional 
polyimide system adhesives had high water absorption, for example, when they were immersed in a solder 
bath in the leadframe which used these polyimide system adhesives, they had the problem of being easy to 
produce bulging etc. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention persons solved the above-mentioned problem, 
were excellent in low water absorption, solder thermal resistance, thermal resistance, and an adhesive 
property, and as a result of inquiring wholeheartedly for the purpose of offering the resin constituent which 
can be especially pasted up at low temperature 250 degrees C or less, they came to complete this invention. 
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[0007] 

[Means for Solving the Problem] The place made into the summary of the resin constituent of this invention is 
the general formula(l)-ization 4 [0008]. 
[Formula 4] 

V^i-o-x-o-^-O:^ (1) 




0 



[0009] Ester acid 2 anhydride come out of and expressed; formula(2 )-izing 5 [0010] 
[Formula 5] 

[001 1] Diamine; come out of and expressed, and general-formula(3 )-izing 6 [0012] 
[Formula 6] 

Ink 

[0013] It is in containing the polyimide resin which come out, and the siloxane diamine expressed is made to 
react, and is obtained, and an epoxy resin. 

[0014] In this resin constituent, the above-mentioned siloxane diamine can occupy l-30-mol% of all diamine 
components. 

[0015] Moreover, the water absorption after reaction hardening of this resin constituent may be 1.0% or less 
more preferably 1.3% or less 1.5% or less. Here, "the reaction hardening back of a resin constituent" 
fabricates for example, a resin constituent in the shape of a sheet, and after maldng it dry for 20 minutes at 
150 degrees C for 10 minutes by 100 degrees C, and carrying out heat hardening at 150 degrees C for 3 hours, 
it says. Namely, it is in the condition which the epoxy resin in a resin constituent hardened. 
[0016] 

[Embodiment of the Invention] General-formula(l )-izing 7 [0017] 
[Formula 7] 




[0018] (- X shows the radical of the bivalence containing a ring among a formula.) - since the resin 
constituent of this invention which contains ester acid 2 anhydride expressed as a constituent has the 
outstanding low water absorption, it has the property excellent in solder thermal resistance. As a desirable 
example of ester acid 2 anhydride used for this invention 2 and 2-bis(4-hydroxyphenyl) 
PUROPANJIBENZOETO -3, 3', 4, 4'-tetracaiboxylic dianhydride, p-phenylene screw (trimellitic acid 
monoester acid anhydride), 3, 3', 4, 4'-ethylene glycol benzoate tetracarboxyHc dianhydride, A 4 and 4'- 
biphenylene screw (trimellitic acid monoester acid anhydride), 1, 4-naphthalene screw (trimellitic acid 
monoester acid anhydride), 1, 2-ethylene screw (trimeUitic acid monoester acid anhydride), 1, 3-trimethylene 
screw (trimeUitic acid monoester acid anhydride), 1, 4-tetra-methylenebis (trimellitic acid monoester acid 
anhydride), 1, 5-pentamethylene screw (trimeUitic acid monoester acid anhydride), 1, and 6-hexa 
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methylenebis (trimellitic acid monoester acid anhydride) is mentioned. It can use combining 1 of sorts of 

these, and two sorts or more. 

[0019] General-foraiula(2 )-izing 8 [0020] 

[Formula 8] 

[0021] Come out and Y among a formula as a desirable example of diamine expressed -C(=0)-, - It is S02-, - 
0-, -S-, -(CH2) m-, -NHCO-, -C(CH3)2-, -C(CF3)2-, -C(=0) 0-, or association, and a compound [ as / m and 
whose n are or more 1 ten or less integers ] is mentioned. 

[0022] Moreover, in a general formula (2), two or more Y may be the same or two or more sorts of 
substituents. Moreover, the hydrogen of each benzene ring may be suitably permuted by various substituents 
within limits which this contractor can consider. For example, although halogen radicals, such as a methyl 
group, an ethyl group, and Br, CI, can be raised, it is not limited to these substituents. 
[0023] Furthermore, this invention persons noted that the usefulness which was excellent when using as a 
header and adhesives that the solubihty over the solvent of the polyimide constituent using this goes up was 
shown, when the amino group of the diamine expressed with a general formula (2) had combined with the 
meta position. 

[0024] As diamine, it sets to a general formula (2) and, specifically, especially the amino group is the general 
formula (2) '-ization 9 [0025]. 
[Formula 9] 

[0026] (Y shows -C(=0)-, -S02-, -0-, -S-, -(CH2) m-, -NHCO-, -C(CH3)2-, -C(CF3)2-. -C(=0) 0-, or 

association among a formula.) m and n are or more 1 five or less integers. It is desirable to take the post of the 

meta position so that it may be shown. When the amino group is in the meta position, the solubihty to the 

organic solvent of the polyimide generated becomes better, and workability is excellent. 

[0027] the diamine expressed with general formula (2) or general formula (2)' -- one sort - or two or more 

sorts are mixed and it can use. 

[0028] Next, general-fonnula(3 )-izing 10 [0029] 

[Formula 10] 



9a \ Rg 



HeN-R^-psi — O 
R4 




c3; 



[0030] As a desirable example of siloxane diamine come out of and expressed, it is the inside of a formula, 
and Rl. And R2 It is the carbon number 1 of bi valence thru/or the aliphatic series radical of 4, or the aromatic 
series radical of bivalence, and is R3, R4, R5, and R6. It is the carbon number 1 of monovalence thru/or the 
aliphatic series radical of 4, or the aromatic series radical of monovalence, and a compound [ as / m and 
whose n are or more 1 ten or less integers ] is mentioned. Specifically alpha, omega-bis(3-aminopropyl) poly 
dimethylsiloxane, - bis(2-aminoethyl) poly dimethylsiloxane, and omega'omega, omega*-bis(3'-aminopropyl) 
poly dimethylsiloxane, [ omega, and ] Although a - bis(4-friend no 3-methylphenyl) poly dimethylsiloxane, 
and omega'omega, omega'-bis(3-aminopropyl) poly diphenyl siloxane etc. is mentioned, it is not limited to 
this. [ omega and omega'-bis(4-aminophenyl) poly dimethylsiloxane, omega, and ] 
[0031] The polyimide resin contained in the resin constituent concerning this invention carries out the 
dehydration ring closure of the polyamide acid polymer which is the precursor, and is obtained. The siloxane 
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diamine expressed with one or more sorts expressed with ester acid 2 anhydride and the above-mentioned 
general formula (2), or (2)' expressed with the above-mentioned general formula (1) of diamine components 
and the above-mentioned general formulas (3) is used for this polyamide acid solution so that ester acid 2 
anhydride and all diamine components may become equimolar substantially, in an organic polar solvent, the 
polymerization of it is carried out and it is obtained. 

[0032] Although especially the rate of each diamine at this tune is not limited, it is desirable that it is [ of the 
siloxane diamine to all diamines ] 1-30-mol % comparatively. In case the solubility over a low-boiling point 
solvent goes up and the resin constituent of this invention containing siloxane diamine is used as adhesives, it 
is easy handling. When the rate of siloxane diamine is less than [ 1 mol % ], the solubility over the low- 
boiling point solvent of the resin constituent obtained is inferior, and the thermal resistance of the resin 
constituent which will be obtained if [ than 30 mol % ] more is inferior. 

[0033] This polyamide acid or polyimide is obtained from the polyamide acid polymer which is made to 
dissolve or diffuse one or more sorts of acid 2 anhydrides first chosen from one or more sorts of diamines 
expressed with general formula (2) and/or general formula (2)' in the inert atmosphere of an argon, nitrogen, 
etc., the siloxane diamine expressed with a general formula (3), and ester acid 2 anhydride expressed with a 
general formula (1) in an organic polar solvent, and is obtained. 

[0034] Especially the addition sequence of each monomer is not limited, but adds acid 2 anhydride previously 
into the organic polar solvent, adds above-mentioned general formula (2) and/or general formula (2)' which is 
a diamine component, and adds siloxane diamine further, good also as a solution of a polyamide acid polymer 
- carrying out - a diamine component ~ the inside of an organic polar solvent previously - optimum dose 
**** and a degree acid 2 anhydride - adding - the diamine component of the remainder [ last ] - in 
addition, it is good also as a solution of a polyamide acid polymer. In addition, the well-known various 
addition approaches are in this contractor. 

[0035] As organic polar solvents used for the generation reaction of a polyamide acid solution For example, 
sulfoxide system solvents, such as dimethyl sulfoxide and diethyl sulfoxide, Formamide system solvents, such 
as N.N-dimethylformamide, N, and N-diethyl formamide, Acetamide system solvents, such as N J^l- 
dimethylacetamide, N, and N-diethyl acetamide, Pyrrolidone system solvents, such as a N-methyl-2- 
pyrrolidone, a phenol, Phenol system solvents, such as o-, p-, m- or p-cresol, KISHINORU, a halogenation 
phenol, and a catechol, or hexamethylphosphoramide, gamma-butyrolactone, etc. can be raised. Furthermore, 
it can also use combining aromatic hydrocarbon, such as these organic polar solvents and xylenes, or toluene, 
if needed. 

[0036] The dehydration ring closure of the polyamide acid polymer obtained the account of a top is carried 
out by the thermal or chemical approach, and polyimide resin is obtained. All of the chemical approach which 
dehydrates using the thermal approach and dehydrating agent which heat-treat a polyamide acid solution and 
are dehydrated as the approach of imide-izing are used. 

[0037] Although the solvent of a solution can be evaporated thermally, imide-ization can be advanced and the 
polyimide resin of this invention can also be obtained by the approach of carrying out the dehydration ring 
closure of the polyamide acid polymer thermally, heating dehydration can be carried out in the state of a 
solution, and solution-like polyimide resin can also be obtained. By the approach of carrying out the 
dehydration ring closure of the polyamide acid polymer chemically, the dehydrating agent and catalyst beyond 
a stoichiometry can be added to a solution, imide-ization can be advanced, evaporating an organic solvent, 
and heating and drying it, the polyimide resin of this invention can also be obtained, and a dehydrating agent 
and a catalyst can be added and imide-ized in the state of a solution, and a polyimide resin solution can also 
be obtained. It is desirable to perform evaporation of an organic solvent at the temperature of 150 degrees C 
or less within the limits of the tune amount for about 5 to 90 minutes. Moreover, it is better to choose 
whenever [ for imide-izing / stoving temperature ] suitably within the limits of about 250 degrees C or less 
beyond ordinary temperature, and to use the approach of performing gradually for the heating approach. As a 
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dehydrating agent by the chemical approach, an aliphatic series acid anhydride and aromatic series acid 
anhydrides, such as an acetic anhydride, are raised, for example. Moreover, as a catalyst, heterocycle tertiary 
amine, such as aromatic series tertiary amine, such as aliphatic series tertiary amine, such as triethylamine, 
and dimethylaniUne, a pyridine, and an isoquinoline, is raised. 

[0038] Among these, according to the chemical approach, mechanical characteristics, such as elongation of 
the polyimide which whenever [ above-mentioned stoving temperature ] can be made into low temperature, 
and the time amount which imide-ization takes is also shortened, and is generated, or tensile strength, become 
good and are also desirable. Concomitant use with the tiiermal approach and the chemical approach can also 
be used. 

[0039] Thus, the obtained polyimide resin can serve as an outstanding adhesives ingredient which has low 
absorptivity, and enables low absorptivity and low-temperature adhesion since glass transition temperature is 
low temperature comparatively. Since the resin constituent of this invention contains such outstanding 
polyimide resin, in after hardening, the outstanding low water absorption of 1.0% or less may be discovered 
especially 1.3% or less preferably 1.5% or less. 

[0040] Since the resin constituent concerning this invention contains the epoxy resin further, the still better 
adhesive property is given to properties, such as outstanding thermal resistance which polyimide has, and low 
water absorption. 

[0041] As an epoxy resin used for this invention, a bisphenol system epoxy resin, a halogenation bisphenol 
system epoxy resin, a phenol novolak system epoxy resin, a halogenation phenol novolak system epoxy resin, 
an alkylphenol novolak system epoxy resin, a polyphenol system epoxy resin, a polyglycol system epoxy 
resin, an annular aliphatic series epoxy resin, a cresol novolak system epoxy resin, a glycidyl amine system 
epoxy resin, an urethane modified epoxy resin, a rubber modified epoxy resin, an epoxy denaturation 
polysiloxane, etc. can use.^ 

[0042] the mixed rate of an epoxy resin - the polyimide 100 weight section - receiving - 1 - 50 weight 
section -- that of 5 - 30 weight ******** preferably desirable. When many [ when too few bond strength is 
low, and / too ], it is inferior to flexibility and thermal resistance. 

[0043] In the resin constituent of this invention, the epoxy curing agent and accelerator which are used 
generally [ an acid 2 anhydride system, an amine system, an imidazole system, etc. ] if needed for [, such as 
absorptivity, thermal resistance, and an adhesive property, ] improvement, and various coupHng agents can be 
further used together. Moreover, tiiermosetting resin otiier than an epoxy resin, phenol resin, cyanate resin, 
etc. can be added further, and the resin constituent of this invention can also be obtained. 
[0044] The resin constituent of this invention is obtained by carrying out stirring mixing of polyimide resin, 
an epoxy resin, an epoxy curing agent, and the other components at homogeneity. At this time, an epoxy 
compound, an epoxy curing agent, and other components are added as it is in a polyimide solution, and it can 
consider as a resin constituent solution. Or a low-boiHng point solvent is added in a polyimide solution, an 
epoxy resin, an epoxy curing agent, etc. are added further, stirring mixing is carried out, and the resin 
constituent of tiiis invention can be prepared. In addition, although the solvent used for the polymerization of 
a polyamide acid is melted well, after throw in a pplyimide solution in the poor solvent which polyimide 
cannot dissolve easily, and it deposits polyimide resin, and removing and refining an unreacted monomer, 
drying and considering as soHd polyimide resin, it can also consider as the resin constituent of this invention 
suitably. As a poor solvent, although an acetone, a methanol, ethanol, isopropanol, benzene, methyl 
cellosolve, a methyl ethyl ketone, etc. are mentioned as an example, it is not limited to this. 
[0045] Moreover, although not especially limited in this case, it can dissolve in an organic solvent again with 
other epoxy resins etc., and the purification polyimide resin obtained by doing in this way can also be made 
into the condition of a filtration purification varnish. Especially the organic solvent used at tiiis time is not 
limited, but can use any well-known organic solvent for this contractor. Since tiie polyimide resin of this 
invention originates in the presentation and dissolves in a low-boiling point solvent easily, a low-boiling point 
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organic solvent can be used for it as an organic solvent. 

[0046] Here, as for a low-boiling point organic solvent, the boiling point says a solvent 200 degrees C or less, 
for example, dimethylformamide, dimethylacetamide, a tetrahydrofuran, etc. are illustrated. 
[0047] Although the conventional polyimide system adhesives did not have an enough adhesive property to 
resin films, such as metals, such as copper foil, and polyimide, and mixing with an epoxy resin was more 
difficult than the poor solubility, the resin constituent concerning this invention also has the property that an 
adhesive property with metallic foils, such as copper foil, or a polyimide film is good, and the solubility over 
the organic solvent is good, and it excels in workabihty on the occasion of use. Especially the resin 
constituent of this invention fits the use as adhesives, and although there are approaches various by within the 
limits which this contractor can carry out, the concrete use mode is beforehand fabricated in the shape of a 
sheet, and can be used as sheet-like adhesives, for example. Moreover, it sinks into a glass fabric, a fiberglass 
mat, aromatic polyamide fiber cloth, an aromatic polyamide fiber mat, etc. as a varnish, semi-hardening of the 
resin is carried out, and the resin constituent of this invention can also be used as sheet-like adhesives of a 
fiber strengthening mold. 

[0048] Furthermore, the resin constituent of this invention can also be used as it is as a varnish. To one side or 
both sides of a film, the varnish which dissolved the resin constituent of this invention is applied, and it 
specifically dries, and heating pressurization of metaUic foils, such as copper foil and aluminum foil, arid 42 
alloy foil, another film, a printed circuit board, etc. may be carried out, and you may paste up. Especially the 
class of film in this case is not limited, for example, a polyimide film, a polyethylene film, etc. are mentioned, 
in order [ moreover, ] to carry out adhesion hardening as adhesion conditions in this case ~ the need - 
sufficient adhesion conditions - it is - ****ing - concrete - whenever [ stoving temperature ] ~ 150 degrees 
C - 250 degrees C and pressure 0.1-lOMPa ~ heating time - it is desirable to carry out heating pressurization 
on the conditions for about 5 - 20 minutes. 

[0049] The resin constituent concerning this invention obtained as mentioned above has electronic equipment 
and the property that it may be used especially suitable for the tape for a flexible printed circuit board and 
TAB, a compound leadframe, the charge of a laminated wood, etc. That is, in case the water absorption after 
reaction hardening shows the outstanding low water absorption of 1 or 0% or less especially preferably 1 or 
3% or less preferably, and is excellent in solder thermal resistance, and thermal resistance and an adhesive 
property are excellent in it and it specifically uses it as adhesives 1 or 5% or less, it can paste up at the 
temperature of about 250 degrees C or less. 
[0050] 

[Example] Hereafter, although an example explains this invention concretely, these examples are not for 
explaining this invention and limiting. This contractor can perform various modification, correction, and an 
alteration, without deviating from the range of this invention. 

[0051] (Example 1) 0.1338 mols (meta-mold: call it BAPP-M below .) of 3 and 3'-bis(amino phenoxyphenyl) 
propanes, alpha, and 0.01487 mols (APPS) of omega-bis(3-aminopropyl) poly dimethylsiloxane are taught to 
a glass flask with a capacity of 500ml at dimethylfonnamide (henceforth DMF) 280g, and the churning 
dissolution is carried out under nitrogen-gas-atmosphere mind. Furthermore, it added gradually, observing 2 
and 2-bis(4-hydroxyphenyl) PUROPANJIBENZOETO -3, 3', and 4 and 0.1487 mols (henceforth ESDA) of 
4'-tetracaiboxylic dianhydride at viscosity, carrying out the nitrogen purge of the ambient atmosphere in a 
flask cooling a solution by iced water. Viscosity is 1000poise(s). Addition of ESDA was stopped in the 
attained place and the polyamide acid polymer solution was obtained. 

[0052] After adding DMF150g, beta-picoline 35g, and 60g of acetic anhydrides to this polyamide acid 
solution and agitating for 1 hour, it agitated for 1 hour and was made to imide-ize under 100 more degrees C. 
Then, this solution was hung down little by Httle into the methanol agitated at high speed. The mixer ground 
the yam-like polyimide which deposited in the methanol after 30-minute desiccation at 100 degrees C, the 
methanol performed Soxhlet washing, it was made to dry at 100 degrees C for 2 hours, and polyimide powder 
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was obtained. 

[0053] Thus, 5g and 2-ethyl-4-methyliinidazole 0.01 5g were dissolved in the 83g tetrahydrofuran (henceforth 
THF), Epicoat 828 (oil-ized shell company make) which is the epoxy resin of 20g and the bisphenol A system 
about the obtained polyimide powder was mixed, and the varnish was obtained. The obtained varnish is cast 
on a glass plate, and it lengthens and removes from a glass plate after desiccation for 10 minutes at 100 
degrees C, and it fixes to an iron frame, dries at 150 more degrees C for 20 minutes, and is the thickness of 25 
micrometers. The sheet was obtained. They are a polyimide fibn (APIKARU 50AH, Kaneka Co., Ltd. make) 
and 25 micrometers about the obtained sheet. It put by copper foil, heating pressurization was carried out by 
the temperature of 200 degrees C, and pressure 3MPa for 20 minutes, and the copper-clad flexible laminate 
was obtained. 

[0054] (Example 2) The varnish obtained in the example 1 is applied on a polyimide film (APIKARU 50AH, 
Kanelca Co., Ltd. make), and carries out stoving at 150 more degrees C by 100 degrees C for 20 minutes for 
10 minutes, and it is the thickness of 25 micrometers. The adhesives layer was formed. An one side polyimide 
film with an adhesives layer, and obtained 25 micrometers Copper foil was heated for 20 minutes by the 
temperature of 200 degrees C, and pressure 3MPa, and the copper-clad flexible laminate was obtained. 
[0055] (Example 3) TETRAD-C(Mitsubishi Gas Chemical Co., Inc. make) 5g of 20g of polyimide powder 
obtained in the example 1 and a glycidyl amine mold epoxy resin was dissolved in 83g THF, and the varnish 
was obtained. The obtained varnish is cast on a glass plate, and it lengthens and removes from a glass plate 
after desiccation for 10 minutes at 100 degrees C, and it fixes to an iron frame, dries at 150 more degrees C 
for 20 minutes, and is the thickness of 25 micrometers. The sheet was obtained. They are a polyimide film 
(APIKARU 50AH, Kaneka Co., Ltd. make) and 25 micrometers about the obtained sheet. It put by copper 
foil, heating pressurization was carried out by the temperature of 200 degrees C, and pressure 3MPa for 20 
minutes, and the copper-clad flexible laminate was obtained, 

[0056] (Example 1 of a comparison) BAPP-M0.1487mol was taught to the glass flask with a capacity of 
500ml at dimethylformamide (DMF) 280g, and the churning dissolution was carried out under nitrogen-gas- 
atmosphere mind. It agitated carrying out the nitrogen purge of the ambient atmosphere in a flask, and it 
added gradually, observing 0.1487 mols (henceforth BTDA) of benzophenone tetracarboxylic dianhydride at 
viscosity, cooHng a solution by iced water furthermore. Viscosity is lOOOpoise(s). Addition of BTDA was 
stopped in the attained place and the polyamide acid polymer solution was obtained. 
[0057] After adding DMF150g, beta-picoHne 35g, and 60g of acetic anhydrides to this polyamide acid 
solution and agitating for 1 hour, it agitated for 1 hour and was made to imide-ize under 100 more degrees C. 
Then, this solution was hung down little by Httle into the methanol agitated at high speed. The mixer ground 
the yam-like polyimide which deposited in the methanol after 30-minute desiccation at 100 degrees C, the 
methanol performed Soxhlet washing, it was made to dry at 100 degrees C for 2 hours, and polyimide powder 
was obtained. 

[0058] Thus, the obtained polyimide powder was dissolved in 20g, 5g and 2-ethyl-4-methylimidazole 0.015g 
were dissolved for Epicoat 828 (oil-ized shell company make) in 83g THF, and the varnish was obtained. The 
obtained varnish is cast on a glass plate, and it lengthens and removes from a glass plate after desiccation for 
10 minutes at 100 degrees C, and it fixes to an iron frame, dries at 150 more degrees C for 20 minutes, and is 
the thickness of 25 micrometers. The sheet was obtained. They are a polyimide film (APIKARU 50AH, 
Kaneka Co., Ltd. make) and 25 micrometers about the obtained sheet. It put by copper foil, heating 
pressurization was carried out by the temperature of 200 degrees C, and pressure 3MPa for 20 minutes, and 
the copper-clad flexible laminate was obtained. 

[0059] (Example 2 of a comparison) 3 and 3'-bis(amino phenoxyphenyl) propane (henceforth BAPP-M) 
0.1487mol is taught to a glass flask with a capacity of 500ml at dimethylformamide (DMF) 280g, and the 
churning dissolution is carried out under nitrogen-gas-atmosphere mind. It added gradually, observing 2 and 
2-bis(4-hydroxyphenyl) PUROPANJIBENZOETO -3, 3', and 4 and 0.1487 mols (henceforth ESDA) of 4^- 
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tetracaiboxylic dianhydride at viscosity agitating carrying out the nitrogen purge of the ambient atmosphere in 
a flask, cooUng a solution by iced water furthermore. Viscosity is lOOOpoise(s). Addition of ESDA was 
stopped in the attained place and the polyamide acid polymer solution was obtained. 
[0060] After adding DMFlSOg, beta-picoHne 35g, and 60g of acetic anhydrides to this polyamide acid 
solution and agitating for 1 hour, it agitated for 1 hour and was made to imide-ize under 100 more degrees C. 
Then, this solution was hung down little by little into the methanol agitated at high speed. The mixer ground 
the yam-like polyimide which deposited in the methanol after 30-minute desiccation at 100 degrees C, the 
methanol performed Soxhlet washing, it was made to dry at 100 degrees C for 2 hours, and polyimide powder 
was obtained. 

[0061] It was not able to be made to precipitate and dissolve, when 20g of polyimide powder obtained above 
was dissolved in THFSSg and having been tried as like. 

[0062] (Example 3 of a comparison) 20g of polyimide powder obtained in the example 1 was dissolved m 83g 
THF, and the varnish was obtained. The obtained varnish is cast on a glass plate, and it lengthens and 
removes from a glass plate after desiccation for 10 minutes at 100 degrees C, and it fixes to an iron frame, 
dries at 150 more degrees C for 20 minutes, and is the thickness of 25 micrometers. The sheet was obtained. 
They are a polyimide film (APIKARU 50AH, Kaneka Co., Ltd. make) and 25 micrometers about the obtained 
sheet. It put by copper foil, heating pressurization was carried out by the temperature of 200 degrees C, and 
pressure 3MPa for 20 minutes, and the copper-clad flexible laminate was obtained. 
[0063] (Example 4 of a comparison) The plater bond M1276 (copolyamide, the Japanese Lil Sun Co., Inc. 
make) was dissolved in lOg, Ig was dissolved [ Epicoat 828 (oil-ized shell company make) ] for 20g and a 
diamino diphenyl ape phon in 83g DMF, and the varnish was obtained. The obtained varnish is cast on a glass 
plate, and it lengthens and removes from a glass plate after desiccation for 10 minutes at 100 degrees C, and it 
fixes to an iron frame, dries at 150 more degrees C for 20 minutes, and is the thickness of 25 micrometers. 
The sheet was obtained. They are a polyimide film (APIKARU 50AH, Kaneka Co., Ltd. make) and 25 
micrometers about the obtained sheet. It put by copper foil, heating pressurization was carried out by the 
temperature of 200 degrees C, and pressure 3MPa for 20 minutes, and the copper-clad flexible laminate was 
obtained. 

[0064] It lengthened and removed about the flexible copper clad laminate obtained in the above each example 
and example of a comparison, and reinforcement and solder thermal resistance were evaluated. Moreover, the 
water absorption of each adhesion sheet was also evaluated collectively. The result is shown in Table 1. 
[0065] 
[Table 1] 
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[0066] In addition, it tears off and reinforcement is JISC. It was based on 6481. Moreover, bulging does not 
have the appearance evaluation when being immersed in 260-degree-C solder bath for 10 seconds, and solder 
thermal resistance made the good thing 0. 

[0067] Moreover, water absorption is ASTM. It computed by measurement based on D570. The constituent 
sheet which the sheet of a film-like constituent, for example, a constituent with a thickness [ as used in the 
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field of an example 1 ] of 25 micrometers, was heated [ sheet ] for 3 hours, and stiffened it at 150 degrees C 
was obtained. It is weight although the sheet after such hardening was further dried for 30 minutes at 150 
degrees C Wl It is weight, although the front face was wiped off after carrying out and dipping in distilled 
water for 24 hours W2 It carried out and computed by the following formula. 
[0068] 

Water absorption ( %) =(W2-W1) /Wl xl00[0069] 

[Effect of the Invention] The resin constituent of this invention can be pasted up at the temperature of about 
200 degrees C, when using it as adhesives. That is, unlike the conventional heat-resistant adhesives, adhesion 
does not take an elevated temperature, but high adhesive strength is shown also to a polyimide film, and high 
adhesive strength is held to an elevated temperature. Moreover, in order to dissolve in the solvent of a low- 
boiling point, it excels in the handling nature as adhesives. For example, since a solvent can be removed at 
low temperature in case the resin constituent of this invention is processed into a sheet-like object, the 
reaction of the epoxy resin which may happen at the time of an elevated temperature is suppressed, and an 
adhesive fall can be prevented. Since it is furthermore low water absorption, it has the solder thermal 
resistance which does not produce bulging at the time of being immersed in a solder bath etc. 



[Translation done.] 
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